Efficient gene transfer and expression in islets by an adenoviral vector that lacks all viral genes.
Although adenoviral vector-mediated gene transfer has significant potential for gene therapy, host immune responses to virally expressed proteins and small insert capacity may limit its clinical application. In order to overcome these disadvantages, a new adenoviral vector that lacks all viral genes has been developed. Using the green fluorescent (GFP) gene as a reporter gene, we investigated the efficiency of gene transfer by this all-viral-genes-deleted and minimal cis-element remaining adenoviral vector (miniAd-GFP) in islets in vitro and ex vivo, and compared it with the E1-deleted adenoviral vector (E1-GFP). One day after in vitro infection, GFP was expressed in both miniAd-GFP- and E1-GFP-infected islets. The percentage of GFP-positive single cells was not significantly different between miniAd-GFP-infected islets and E1-GFP-infected islets. When these islets were transplanted into syngeneic diabetic mice, both miniAd-GFP- and E1-GFP-infected islet grafts reversed diabetes, and normal blood glucose levels were maintained for over 20 weeks posttransplantation. Mild lymphocyte infiltration was found in all E1-GFP-infected islet grafts at all time points. However, this was not seen in most miniAd-GFP-infected islet grafts. Our results indicate that gene transfer by an adenoviral vector that lacks all viral genes is as efficient as E1-deleted adenoviral vector-mediated gene transfer in islets. Furthermore, this adenoviral vector might be less immunogeneic than the E1-deleted adenoviral vector.